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Abstract
 In the academic field of development economics, there is an ongoing debate as whether 
growth of the agricultural sector is ?complementary? to or a ?substitute? for the growth of 
the non-agricultural sector and for poverty reduction. A consensus on their complementarity 
has been achieved at global level, but it remains uncertain as to whether it holds true at 
national and sub-national levels. Previous empirical studies on the issue are relatively scarce 
due to the availability of data, and have produced mixed results. 
 This paper aims to resolve the question by analyzing household-level panel data collected 
by the International Rice Research Institute (IRRI) and Indian Statistical Institute (ISI) during 
1998-99 and 2004-06 in the two Indian rural districts of Giridih and Purulia. The study area is 
located in the ?tribal belt? of Eastern India, which covers the poorest regions of the country. 
A substantial number of rural households there are engaged in primitive agriculture. The 
empirical study examines the trend of agricultural growth in the two districts, showing the 
income mobility patterns of rural households during the survey period. The fixed effect 
estimation is used to assess the extent of the agricultural growth made to non-agricultural 
growth and to poverty reduction. At the same time, the specific non-agricultural pathways 
through which the surveyed households had escaped poverty are identified. The finding 
supports the premise that agricultural growth, as a substitute for non-agricultural growth, 
does not lead to poverty reduction in the study area. It suggests that it is crucial for the 
policy makers to pay attention to the development of non-agricultural sectors as the source 
of household income expansion and rural poverty reduction in the area.
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1. Introduction
The Chhotanagpur Plateau in India ?where Giridih and Purulia are located? draws long term 
attention of researchers due to its low agricultural productivity and high incidence of poverty. This 
study covers regional development in the area, focusing on economic mobility patterns over almost 
a decade. The question of whether agricultural growth, non-agricultural growth and poverty 
reduction are complementary or substitutire has been examined carefully. While some researchers 
argue that increasing agricultural productivity has helped to raise rural incomes and reduce rural 
poverty, others argue that growth in the non-agricultural sector has had an even more substantial 
impact on rural poverty reduction (Foster and Rosenzweig, 2004). Concrete empirical evidence of 
such debate have been relatively few and far between due to lacking of proper data, making it 
difficult to draw conclusions (Fuwa and Marciano, 2017).
The analysis in this paper is based on the household-level panel dataset collected by the 
International Rice Research Institute (IRRI) between 1998-99 and 2004-06, covering the survey areas 
of Giridih and Purulia in the Eastern Indian ?tribal belt? ? the poorest region of the country. The 
study is conducted under the theoretical framework of structural transformation. It empirically 
estimates the correlation between agricultural growth and non-agricultural growth and the roles 
they played in poverty reduction. The patterns of household income mobility and specific pathways 
through which the households escaped poverty are also identified. The findings indicate that 
agricultural growth was not a necessary condition for non-agricultural development and failed to 
contribute to poverty reduction. Since this relationship becomes reversed in Giridih when taking 
district-specific effects into account, the importance of non-agricultural sector development in 
facilitating agricultural growth and raising household income has been emphasized in the study.
The question is tackled based on the following steps: Section 2 reviews the previous literature on 
the ongoing debate. After the literature review, Section 3 describes the study area and the panel 
dataset, and identifies the trend of rice yield across the districts. Section 4 presents empirical 
evidences on the household income mobility patterns, the relationship among agricultural and non-
agricultural growth and poverty reduction, and the specific non-agricultural pathways (occupations 
of household members) for escaping poverty. Section 5 provides interpretations of all the empirical 
evidences found in previous sections, which is followed by the conclusions in the final section.
2. Literature Review: Structural Transformation and Rural Poverty Reduction
History has shown that poverty reduction is often achieved through the structural transformation 
in a society (Foster & Rosenzweig, 2004). Structural transformation is considered synonymous with 
a reduction in poverty, with societies escaping poverty as a result of economic growth in both the 
agricultural sector and other forms of production. As Timmer and Akkus (2008) argued, the more 
successful the transformation, the faster the pace of poverty reduction. 
At a global level, it is widely acknowledged that an increase in agricultural productivity is 
considered important for economic growth across all sectors, contributing greatly towards poverty 
111
reduction (Eswaran & Kotwal, 1993). However, focusing only on enhancing agricultural productivity 
growth as a way to improve income in rural areas is possible to become counterproductive. This is 
because an increase in global food productivity tends to cause global prices to decrease, meaning 
that farmers get lower returns. At the same time, it will be particularly problematic if the households 
are unable to increase their yield due to the poorly suited climate or typography reasons (Foster and 
Rosenzweig, 2004). Therefore, it is vital that trying to reduce poverty with agricultural growth is 
assessed to see if it will be effective and that attention is paid to expanding the non-agricultural 
sector in order to prevent the problem worsening.
At the national or subnational level, however, the results appear to be more mixed. This can be 
seen in the assessments of ?growth elasticity? within poverty reduction. China, for example, follows 
the global trend, with income growth in the agricultural sector being over three times higher than 
growth in the non-agricultural sector (Ravallion and Chen, 2007). Meanwhile, in India, the service 
sector has grown more than the agricultural sector, with both of these sectors contributing to 
poverty reduction. This is in contrast with manufacturing sector growth, which has been found to 
increase poverty levels (Ravallion and Datt, 1996). 
Disagreement remains over the main driver of poverty reduction. In contrast to Fuwa et al. 
(2015)?s findings, small-scale studies of Filipino villages suggest poverty reduction is in fact 
primarily due to growth in the non-agricultural sector (Hayami & Kikuchi, 2000). Similarly, 
McCulloch et al.?s study (2007) of rural Indonesia concludes that poverty reduction is achieved by 
non-agricultural growth, as opposed to agricultural growth. Even studies conducted within the same 
country tend to have conflicting results. When looking at the example of India, Foster and 
Rosenzweig (2004) argues that agricultural productivity growth is a substitute for non-agricultural 
income growth, whereas Ravallion and Datt (2002) suggests that agricultural growth and non-
agricultural growth complement one another, with higher agricultural productivity being associated 
with higher levels of poverty reduction.
Thus, there remains a debate as to whether agricultural growth is necessary for poverty reduction 
and general economic growth at national and subnational level. This has only been further 
highlighted by the lack of relevant data, resulting in a notable scarcity of empirical literature on this 
topic. Through the assessment of income sources and occupations of specific households, this study 
will be able to explore the income mobility patterns of certain households across a decade. It also 
analyses panel data to estimate the relationship between agricultural and non-agricultural growth, 
and the roles they play in poverty reduction in the area. This provides much-needed empirical 
evidence at the subnational level, allowing for the gaps in the existing literature to be filled, as well 
as highlighting important areas for policy intervention.
3. Description of the study area and dataset
The dataset analyzed are drawn from a household-level panel survey, collected jointly by the IRRI 
and Indian Statistical Institute (ISI) in Kolkata during the 1998-1999 and 2004-2006 crop seasons, ?to 
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examine the biophysical and socioeconomic factors constraining agricultural activity and household 
income in the region? (Banik et al., 2004, p.1). The survey was conducted in 8 villages in each of the 
Giridih and Purulia district. Being in the adjacent states of Jharkhand1 and West Bengal, the two 
districts share similar biophysical characteristics, and are identified as having particularly low 
agricultural productivity with severe poverty conditions.
Five hundred and forty-one households, (approximately 34 per village), were surveyed initially, 
using stratified random sampling, based on the size of the household?s landholding. The 
socioeconomic characteristics of households were captured, including household demographics, 
plot-level information on agricultural input and output, the allocation of agricultural output, livestock 
holdings and household capital. However, due to household divisions over time, the numbers of 
sampled households increased substantially. In the follow-up survey, the number rose from 266 to 
330 between 1997 and 2004 in Giridih; and from 275 to 348 between 1998 and 2006 in Purulia. In the 
study, the attrition rate from the survey sample was quite low, reducing by only 6 households (2.3?) 
in each district from the original 541 households, due to the death or migration of household 
members.
Table 1: Change of per capita net income and poverty incidence
per capita poverty per capita poverty
net income incidence net income incidence
(Rs) (?) (Rs) (?)
Giridih
98 3,208 68
Purulia
99 3,152 80
04 4,687 42 06 3,205 64
growth rate (?) 46 ?26 2 ?16
Note:  the per capita net income has been expressed as a constant 1998 price; poverty incidences are applied using the 
official poverty line, published by the Indian Planning Commission in 1999 and 2004.
Source: author?s calculation based on the household survey data collected.
The Chhotanagpur Plateau where Giridih and Purulia are lying on is recognized as part of the 
?tribal belt?. There were substantial proportion of individuals from scheduled tribes and scheduled 
castes in the population. Poverty incidence was higher, and the pace of poverty reduction was 
slower than among non-scheduled tribes and castes (Das, et al., 2012). According to the 
Government of India Planning Commission (2014), the statewise headcount of poverty ratios in 
Bihar and West Bengal were second and fifth highest in 1999-2000, and second and third highest in 
2004-05, respectively. Indicators such as estimated per capita net income, land holdings, value of 
assets, and access to public services (education and drinking water), also suggested that living 
standard in the study area was quite low.
The estimated average annual household net income for the baseline data was Rs. 21,830 in 
1 Jharkhand was separated from Bihar in the year of 2000.
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Giridih and Rs. 21,843 in Purulia (equivalent to $546 based on the exchange rate at the time of the 
survey), while per capita net income was only Rs. 3,208 in Giridih and Rs. 3,152 in Purulia 
(approximately $80). However, due to the higher cost of living, there was a higher local rural 
poverty line in West Bengal (Banik et al., 2004). Thus, the estimated poverty incidence was higher 
in Purulia (80?) than in Giridih (68?). 
Table 1 indicates that, with the development of the local economy, the number of poor 
households declined in the area during the subsequent decade. In the follow-up survey, the per 
capita net income in Giridih increased substantially, by about 46?, while the poverty incidence in 
the district declined by 26?. The income growth in Purulia was not as fast as in Giridih. Per capita 
net income increased by only 2?, and smaller proportion (16?) of rural households were lifted 
above the poverty line in Purulia compared to Giridih. 
As mentioned above, agriculture played predominant role in the sampled area, and most rural 
households were engaged primarily in farming and/or other agricultural activities. Since agriculture 
in Giridih and Purulia was largely rice-based (90? of households reported rice production), the 
growth of rice yield generally represented the development of agriculture in the area. Table 2 
summarizes the change of per acre rice yield between 1998-99 and 2004-06, of the different rice 
varieties ? Traditional Variety (TV) and High Yield Variety (HYV). The agricultural productivity 
enjoyed a general growth in the area and it increased by 10? during the survey period, from 1,110 
kg to 1,225 kg per acre. In Purulia, the per acre yield of TV rice increased from 1,007 kg to 1,264 kg 
(26?), and that of HYV rice increased from 1,322 kg to 1,550 kg (17?) during the sample period. 
However, in Giridih, generally rice yields stagnated, and even declined in some cases. The per acre 
yield of TV rice in  Giridih grew from 1,096 kg to 1,127 kg (only 3?), while that of HYV declined 
from 1,556 kg to 973 kg (38?).
Table 2: Change of average rice yield (kg/acre) by variety
Giridih Purulia
Traditiona High Yield Traditional High Yield
Total
Variety Variety Variety Variety
97/?98
1,096 1,556 1,007 1,322 1,110
(520) (61) (450) (130) (1,161)
04/?06
1,127 973 1,264 1,550 1,225
(334) (393) (52) (399) (1,178)
Change ? 3 ?38 26 17 10
Note: ?number of plots in parentheses.
Source: author?s calculation based on the household survey data collected.
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The rice yields in Giridih in 1997 exceeded the average level of rice yield between 1992 and 2000. 
In 2004, however, it was found to be below the district average. Compared to this, in Purulia, the 
yield in 1998 was below the average between 1991 and 2007 and was higher in 2006. These two 
opposite trends can be explained by environmental conditions. It was found that in Giridih, 1997 was 
classed as a ?good year?, with good weather for growing crops, leading to a higher yield. In contrast, 
the weather in Giridih in 2004 was not conducive to growing crops, with low rainfall creating a 
shorter growing season (Banik, Edmonds and Fuwa, 2014). In Purulia, the low yields reported in 
1998 could be due to a delay in the monsoon, which caused seasonal drought. In 2006, on the other 
hand, when yields were high, there were high levels of rainfall in May, encouraging crops to grow. 
From this, it can be seen that environmental factors can have an impact on rice yields and could 
explain some of the differences between the data.
4. Empirical findings and discussions
4.1 Household income mobility patterns
Given that many households had been lifted above poverty line during the survey period, in this 
section, the study follows the methodology used by Fuwa & Marciano?s study (2017) in which the 
mobility table and corresponding transition matrix table are conducted. These enables to identify 
income mobility patterns among sampled households, focusing on the main income sources 
households relied upon, and whether they were in agricultural or non-agricultural sectors. Table 3 
summarizes the distribution among different categories of household classified, based on whether 
they were poor or non-poor, and whether agricultural or non-agricultural income was their main 
source of income.2
For the income mobility patterns among the non-poor, not surprisingly in Giridih, the ?most stable 
category?3 of household was the non-poor, with non-agriculture as their main source of income. 57? 
of households in this category remained in the same status during 1998-2004. In Purulia, however, 
the same proportion was relatively lower at 43?, and a larger proportion (46?) of non-poor 
households, with non-agriculture as their main income source in 1998, fell into poverty in 2004. 
Furthermore, in Giridih, a relatively large proportion (30?) of non-poor households, with agriculture 
as their main income source, stayed stable in the same category, while a proportion changed their 
main income source from agriculture and remained non-poor during 1998-2004. Only 22? of non-
poor households, relying mainly on agricultural income, remained non-poor during 1999-2006 in 
Purulia. An even smaller proportion (11?) of non-poor households in 1999 remained non-poor by 
changing their main income source from agriculture to non-agriculture in 2006. Among the non-
poor households, downward mobility was more likely to happen in Purulia than in Giridih, and 
2 The transition matrix is presented in respond to the mobility tables, but expressed in the share form and each row totals 
100?.
3 The most stable category refers to the households that experienced no mobility during the survey periods.
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mainly among households that had not changed their main income source. 
Focusing on income mobility patterns among the poor households, in both districts, more 
households moved from relying mainly on agricultural income to non-agricultural income than vice 
versa. This tendency was more pronounced in Giridih than in Purulia (79? vs.15? in Giridih, and 
43? vs.26? in Purulia). In Purulia, the proportion of poor households relying mainly on non-
agricultural income (about 58?) was the largest among all categories. This indicated it was the most 
Table 3: Household mobility table, by poverty status and main income source
Mobility table: 
1998-2004 Giridih
2004
Poor Non-poor
ag.>nonag. nonag.>ag. ag.>nonag. nonag.>ag.
1998
Poor
ag.>nonag. 9 27 9 38
nonag.>ag. 5 35 9 44
Nonpoor
ag.>nonag. 7 9 12 12
nonag.>ag. 5 13 1 25
Transition matrix: 
1998-2004 Giridih
2004
Poor Non-poor
ag.>nonag. nonag.>ag. ag.>nonag. nonag.>ag. Total
1998
Poor
ag.>nonag. 10.83? 32.53? 10.83? 45.78? 100?
nonag.>ag. 5.38? 37.63? 9.68? 47.31? 100?
Nonpoor
ag.>nonag. 17.50? 22.50? 30.00? 30.00? 100?
nonag.>ag. 11.36? 29.55? 2.27? 56.82? 100?
Mobility table: 
1999-2006 Purulia
2006
Poor Non-poor
ag.>nonag. nonag.>ag. ag.>nonag. nonag.>ag.
1999
Poor
ag.>nonag. 49 39 36 23
nonag.>ag. 15 38 2 11
Nonpoor
ag.>nonag. 10 2 4 2
nonag.>ag. 2 16 2 15
Transition matrix: 
1999-2006 Purulia
2006
Poor Nonpoor
ag.>nonag. nonag.>ag. ag.>nonag. nonag.>ag. Total
1999
Poor
ag.>nonag. 33.33? 26.53? 24.49? 15.65? 100?
nonag.>ag. 22.73? 57.58? 3.03? 16.67? 100?
Nonpoor
ag.>nonag. 55.56? 11.11? 22.22? 11.11? 100?
nonag.>ag. 5.71? 45.71? 5.71? 42.86? 100?
Source: author?s calculation based on the household survey data collected.
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stable category during the survey period. 
In addition, the possibility of poverty escape was higher among poor agricultural households than 
in poor non-agricultural households in Purulia (41? vs. 20? between agricultural vs. non-
agricultural routes). However, the possibility of poverty escape did not appear to differ much 
between poor agricultural and poor non-agricultural households in Giridih (both around 57?). Table 
3 also indicates that in both districts, poor households tended to escape poverty via non-agricultural 
routes, except for poor agricultural households in Purulia, which were more likely to be lifted above 
the poverty line through agricultural rather than non-agricultural routes. 
In sum, income mobility patterns across the sampled districts shared similarities and differences. 
In Giridih and Purulia, among households (100 in Giridih and 72 in Purulia) which escaped poverty 
during the observation years, 1998-2000 and 2004-06, more shifted their main income source from 
agriculture to non-agriculture than vice versa. However, the trend for an increasingly larger 
proportion of households to rely mainly on non-agriculture as their primary income source, in 
addition to the trend for poor agricultural households to escape poverty via non-agricultural routes, 
was more apparent in Giridih than in Purulia. Agricultural income was more predominant for 
households in Purulia. This will be analyzed further in respect of the change in household income 
composition during the period, focusing on the role of non-agricultural income as a contribution to 
rural poverty reduction.
4.2 Empirical analysis and the importance the non-agricultural development 
In the dataset, average total household income was the sum of two groups of income: agricultural 
income (rice revenue, livestock income and off-farm agricultural earnings); and non-agricultural 
income (on-farm and off-farm non-agricultural earnings together with miscellaneous income). 
 
?? ??? ??? ??? ??? ????
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????
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Change of total household income compositions 
?????????????? ???????????????????? ?????????????????????
??????????????????????? ???????????????????????? ???? ???????????????????
Figure 1: Change of total household income compositions
Source: author?s calculation based on the household survey data collected.
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During the survey period, a general decreasing trend in the share of agricultural income, and an 
increasing trend in the share of non-agricultural income is observed in the area. Figure 1 shows the 
change of each income composition over time. In the initial round of data, 53? of a household?s 
income came from non-agricultural sources in Giridih, while this share was only 38? in Purulia. The 
share of non-agricultural income showed a marked growth across the districts during the second 
survey, with 15? growth in Giridih and 14? in Purulia. Between 2004-06, non-agricultural income 
had contributed to more than half of the total household income and was more predominant in 
Giridih (69?) than in Purulia (52?).
To understand the impact that agricultural growth had on each type of household income as well 
as the possible role that non-agricultural growth played in the study area, a set of estimations has 
been calculated. Firstly, the correlation between yield growth and change in household income was 
examined. The estimation equation is presented as follows: 
y?? = ????????? + ??(???? = 2004) + ??????? ? ?????? + ?? + ??  (1)
where  is the outcome variable for household  in year ,  is the log of per acre rice yields. 
 ? 2004 is a dummy variable indicating whether the survey was taken in 2004 or 2006.  ?
 is an interaction term of rice yields and the district dummy which takes the value of 1 if the 
households are located in Giridih or takes the value of 0 if in Purulia,  captures period effects common 
to all households,  reflects the district-specific influence on incomes,  is the unknown intercept 
for each entity, and  is the error term.
Since the households initially differed in their level of development, households with initially 
higher yields tended to have higher incomes. This meant that OLS would induce an upward bias in 
the coefficient . To eliminate the bias, the equations are estimated using fixed effects. Thus, all 
fixed-effects estimates of yield effects are identified from the relationships between changes in 
yields and changes in the outcome measures.
Table 4:  Estimates of the Determinants of Log of Total Household Income, Log of 
Agricultural Income, and Log of Non-agricultural Income
DEPENDENT
VARIABLE
LOG OF TOTAL
HH. INCOME
LOG OF
AGRI. INCOME
LOG OF
NON-AG. INCOME
Log of yields .015 .310 ? .261
(0.874) (0.002) ?? (0.047) ?
Year?2004/06 .665 .284 .946
(0.000) ??? (0.000) ??? (0.000) ???
District interactions .521 .533 .559
(0.001) ??? (0.001) ??? (0.008) ??
No. of observations 938 938 938
Note: p-values in parentheses. ? p<0.05, ?? p<0.01, ??? p<0.001
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Table 4 reports the fixed-effect estimates of (1) for the log of total household income, agricultural 
income and non-agricultural income. The estimates show that higher yields are associated with 
higher agricultural income, but with lower non-agricultural income. A doubling of yields would 
increase agricultural income by 31?, but decrease non-agricultural income by 26?. They also 
indicate that yield growth has no significant effect on total household income. All the incomes are 
higher, given rice yields, in 2004/06 compared to 1998/99. District influence can be found for all the 
outcomes. The positive effect of yield growth on increasing agricultural income is more pronounced 
in Giridih than in Purulia. Although the estimations of  indicate that enhancing agricultural 
productivity will not raise the total income of rural households and even decrease their non-
agricultural income in general, after considering the district-specific effects, the positive and 
significant correlation between yields and total household income becomes clear in Giridih, as well 
as the positive relationship between yields and non-agricultural income in the district. 
As there is no evidence showing higher agricultural productivity leads to better total household 
income, attention is shifted to the role that non-agricultural growth plays in improving the income 
level of rural households. Applying fixed-effect estimates and replacing yield by non-agricultural 
share out of total household income for (1), the results (see Table 5) shows that a larger share of 
non-agricultural income is associated with a higher total household income. This impact is not 
significantly different in Giridih from Purulia.
Table 5: Estimates of the Determinants of Total Household Income 
DEPENDENT VARIABLE LOG OF TOTAL HH. INCOME
Non-agricultural share
.009
(0.000) ???
Year?2004/06
.522
(0.000) ???
District interactions
? .003
(0.139)
No. of observations 1,064
Note: p-values in parentheses. ? p<0.05, ?? p<0.01, ??? p<0.001
As mentioned earlier, focusing only on improving agricultural productivity to eradicate rural 
poverty is likely to be ineffective. In general, this analysis tells a similar story. The increase in rice 
yields tended to be a substitute for local non-agricultural growth and failed to contribute to the total 
household income growth in the study area. In contrast, the share of non-agricultural income played 
an important role in enhancing the total income of rural households. Therefore, it is no surprise 
that, in recent years, increased attention has been given to the potential for expanding the non-
agricultural sector in rural areas as a way of income growth and poverty reduction (Foster and 
Rosenzweig, 2004).
119
However, when taking district differences into account, a more mixed picture is presented 
through the empirical results. For the rural households in Giridih, the higher yields obtained 
contributed to the incomes they earned, indicating a ?complementary? relationship between 
agricultural growth, non-agricultural growth, and poverty reduction. However, in Purulia, higher 
yields were associated with lower non-agricultural income and have unobvious impacts on total 
household income, which implies ?substitutive? relations. The unbalanced development of non-
agricultural sectors between the two districts could be the reason for this. A mining industry was 
established in Giridih after it gained independence as a way to increase industrial development, 
which attracted investments and migrants, as well as a variety of other industry types. The same 
cannot be said for Purulia, no important industry has grown here, and due to high frequencies of 
natural disasters such as floods and droughts, industrial development is even less likely (Ministry of 
MSME, Government of India, 2012).
In Giridih, the more developed non-agricultural sector provides better employment opportunities 
for the low-skilled rural household members, freeing them from farming and agricultural 
productivity. This is consistent with the traditional view on how agricultural growth facilitates non-
agricultural growth and poverty reduction. The surveyed household members in Purulia were more 
likely to stick to agricultural activities because of lack of non-agricultural job opportunities. 
Relatively small shares of non-agricultural income results in a slower pace of poverty reduction in 
the district. This means that focusing on the development of the non-agricultural sector may be a 
better approach to meet the goal of enhancing welfare for rural households.
Combining these results together, it suggests that to increase total household income, the 
development of the non-agricultural sector is critical (substitution effect dominates), especially in 
the low levels of non-agricultural sector development. At the same time, the results suggest that 
there may be an inflection point where the relationship between agricultural productivity growth is 
complemented by non-agricultural activities if they exist. It would be important to look at both 
agricultural and non-agricultural activities to determine the relationship they have to poverty 
reduction and to further explore whether there is a minimum level of non-agricultural activity for 
such relationship to be complementary.
4.3 Identifying the specific non-agricultural pathways (occupations)
By focusing on the households that were lifted above poverty line via non-agricultural routes, the 
specific occupations of those household members are identified. In Giridih, for example, the study 
concentrates on all the working age members of 82 households that were defined as poor in 1998, 
but were lifted above the poverty line by 2004 through non-agricultural routes. Table 6 summarizes 
the distribution of primary and secondary occupations of sampled household members, which 
suggests that their economic activities were predominately unpaid family labor and in agriculture 
related jobs. It also argues the diversity of non-agricultural occupational activities of surveyed 
households.
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A substantial proportion of household members (44? in Giridih, and 39? in Purulia) were 
engaged primarily in unpaid agricultural work at their own family farm. For those household 
members whose main job was non-agricultural related, the principle occupation was reported as 
casual daily labor (jobs such as rickshaw driver, construction laborer, soil cutter, manning tea stalls, 
or shop employee), and self-employment in small-scale manufacturing. Common features of these 
activities, were that they were highly labor intensive with relatively low labor productivity, and low 
earnings. Only a small proportion of household members (8.45? in Giridih and 9.82? in Purulia) 
had full-time, stable, non-agricultural work, such as an extension of agricultural tasks, railway 
employment, school teaching and employment in mining companies (in Giridih). These jobs 
Table 6: Specific pathways out of poverty via non-agricultural routes
Giridih: 1998-2004 Occupation1 Share? Occupation2 Share?
Unpaid family agricultural labor 99 44.00 76 41.76
Permanent part-time agri. labor 17 9.34
Temporary full-time agri. labor 3 1.65
Temporary full-time agri. labor 7 3.85
Full-time worker in industry/manufacturing 8 3.56
Full-time service worker in private sector 5 2.22
Part-time service worker in private sector 1 0.44 1 0.55
Full-time service worker in public sector 6 2.67
Artisan/craftsperson 3 1.33 1 0.55
Self-employment in small scale manufacturing 26 11.56 1 0.55
Construction workers 5 2.22
Housekeeper/domestic help 1 0.55
Homemaker 3 1.65
Merchant 4 1.78 1 0.55
Transport worker 3 1.33
Student 1 0.55
Other (Pvt. Tutor) 2 0.89
Daily labor 59 26.22 45 24.73
Grocery shop 1 0.44
Both unpaid agri. labor & p.t. public sec. worker 1 0.44 1 0.55
Both unpaid agri. labor & merchant 2 0.89
Total 225 100 158 100
Purulia: 1999-2006 Occupation1 Share? Occupation2 Share?
Unpaid family agricultural labor 44 39.29 33 51.56
Temporary full-time agri. labor 1 1.56
Full-time service worker in private sector 8 7.14 1 1.56
Part-time service worker in private sector 1 0.89
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provided higher levels of pay.
73? of household members reported that they had secondary occupation. Household members 
whose primary occupation was unpaid family agricultural labor (93? in Giridih and 97? in Purulia), 
also had secondary jobs in one of the non-agricultural sectors. Household members (76? in Giridih 
and 46? in Purulia) employed mainly in non-agricultural occupations, worked in the agricultural 
sector as their secondary occupation. The remainder (24? in Giridih and 54? in Purulia) had 
secondary non-agricultural jobs. The distribution of secondary occupations was similar to that of 
primary occupations.
In sum, many household workers reported that they worked on the family farm as their primary 
(or secondary) occupation. This indicated that most households worked outside their farms on a 
part-time or seasonal basis. Table 6 indicates that agricultural work was very important for those 
households that escaped poverty via non-agricultural routes, since half of the household members 
were still engaged primarily in unpaid farming on their own farms. For household members, whose 
income came mainly through non-agricultural work, more than half of them did an agricultural 
secondary job (mainly unpaid). For the non-agricultural income source, a substantial proportion of 
household members worked in unstable jobs. Self-employment in small scale manufacturing was an 
important income source for both districts. There was a relatively better-developed industrial sector 
in Giridih, compared to Purulia. A small number of household members in Giridih reported that 
they worked in factories or industry, whereas none reported that they did so in Purulia.
5. Interpreting the empirical evidence
In this section, the pathways that enable rural households to escape poverty are interpreted, 
based on observations and empirical analysis from the panel dataset. The aim of the research was to 
address whether there is a relationship between agricultural and non-agricultural growth and 
whether growth in one or the other might contribute more to poverty reduction in the districts. This 
research was an initial attempt as it was limited by a small sample size.
A general growth trend in rice yields is observed in the study area during the survey period. At 
Full-time service worker in public sector 3 2.68
Self-employment in small scale manufacturing 27 24.11 9 14.06
Construction workers 3 2.68
Housekeeper/domestic help 5 7.81
Transport worker 1 0.89
Daily labor 20 17.86 15 23.44
Grocery shop 3 2.68
Both Temporary full-time agri. labor & 
Self-employment in small scale manufacturing
2 1.79
Total 112 100 64 100
Source: author?s calculation based on the household survey data collected.
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the same time, as the household income increased, the poverty incidence of rural households 
decreased in the study area. Besides the general trends, district differences can be found in the 
areas. The yield growth is believed to be more pronounced in Purulia, while it was stagnant in 
Giridih due to the unfavorable climatic conditions. Despite this, the income growth and pace of 
poverty reduction seemed to be faster in Giridih than in Purulia. 
Income mobility patterns over the survey period were clearly evident, comparing the change of 
household main income source for living with that of poverty status. In both districts, more sampled 
households shifted their main earnings from the agricultural sector to the non-agricultural sector, 
than vice versa. Unsurprisingly, more poor households in the initial survey escaped poverty, relying 
mainly on non-agricultural income. This was most evident in Giridih compared to Purulia. In 
Purulia, a substantial proportion of households were lifted above the poverty line by keeping 
agriculture as their main source of income. 
This paper uses fixed-effects estimation to examine the correlations between yield growth and 
household income by sources. The results indicate that for all the surveyed households, growth in 
yields failed to contribute to total household income growth, and even decreased the local non-
agricultural income. In contrast, larger non-agricultural incomes helped households to increase 
their total income and eventually lifted them above the poverty line. District-specific effects are also 
found in the analysis. The agricultural productivity improvement of Giridih complemented the 
development of its non-agricultural sector, while this relationship tended to be substitutive in 
Purulia. The different development statuses of the non-agricultural sectors in the two districts can 
be seen to be crucial for understanding the issue.
The details of non-agricultural pathways out of rural poverty were examined by summarizing the 
occupation distribution of all working-age household members who had escaped poverty through 
non-agricultural routes. Despite the relatively large number of household members engaged 
primarily in unpaid farming at their own farms, household members who reported having non-
agricultural jobs worked mainly in the service sector in part-time jobs with low pay. A small number 
of workers had full-time stable jobs. However, in Giridih, there were household members working 
full-time in industry or manufacturing, which implied the existence of a better developed non-
agricultural sector in the district.
For all the surveyed households in the study area, the relationship between agricultural growth 
and non-agricultural growth tended to be a substitute rather than complementarity. When 
considering the district differences, it can be seen that whether the household could benefit from 
agricultural growth also depends on the development level of the local non-agricultural sector. 
When agricultural productivity increased, a better developed non-agricultural sector could take on 
more workers who had been freed from agricultural activity. The wage earned from non-agricultural 
productivities will eventually lift them above the poverty line.
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6. Conclusions
In recent years it has been questioned whether the expansion of non-agricultural work is reliant 
on agricultural productivity, and whether this can be used to help reduce poverty and increase 
household income (Johnson, 2000). The absence of proper data has made it difficult to bring 
empirical insight to this issue, and thus the question has remained largely unresolved.
This empirical study uses household panel dataset collected from Giridih and Purulia, located in 
the least developed region of India. The income mobility patterns of rural households were 
identified, focusing on the relationship between agricultural growth and non-agricultural growth, 
and whether it was the development of non-agricultural sector which helped rural households 
escape poverty. The paper finds that growth in agricultural productivity and in the non-agricultural 
sector has a substitute relationship in the study area. In districts with a more developed non-
agricultural sector (such as Giridih), the relationship is more complementary. This ties in with 
Foster and Rosenzweig (2004) suggesting that solely focusing on improving agricultural income 
with ensuring a successful non-agricultural sector is ineffective.  
In the study area, sampled household members relied increasingly on non-agricultural income as 
the main route for escaping poverty. The pro-poor natural of non-agricultural development has been 
also emphasized by previous studies, as rural industries are able to employ the unskilled rural 
households and bring benefit to even the poorest members, while the agricultural productivity 
growth is more likely to expand the returns to better-off households with larger lands. Farming was 
still important in the areas studied since sampled household members were engaged mostly in 
farming during the cropping season. However, any policies aimed at improving rice productivity 
needs to consider the opportunity cost of non-agricultural development. According to this study, 
agricultural productivity growth alone is unlikely to contribute greatly to poverty reduction.
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